Introduction
A growing number of studies focus on the role of environments in promoting active lifestyles. 1 Being physically active in daily life, which is known to have signifi cant health benefi ts, 2 is easier to do in some environments than it is in others. Despite mounting evidence on the relationships between environmental characteristics, activity patterns, and health, 3 most decisions on environmental planning and design appear to be made without considering their implications for residents' activity and their health.
In order to promote physically-active lifestyles through environmental design, it is desirable that environmental decision-making processes explicitly incorporate people's activity patterns as a key criterion. However, those who are involved in environmental planning and design are not necessarily aware that their decisions could ultimately affect people's health by infl uencing their behaviors. Although the importance of collaboration between planning, transportation and public health has been advocated for many years, 1 there remains signifi cant work to be done to realize such cooperation. This commentary discusses the possibility of making use of existing planning and design initiatives to promote active lifestyles. More specifi cally, I argue that environmental planning principles aiming for sustainability in urban or suburban areas, such as compact city and smart growth, could not only make environments conducive to physical activity, but also help reduce time in sedentary behaviornewly identifi ed and signifi cant health risk. Human health and environmental sustainability are both top-priority issues in today's society. The planning and design of environments that can improve human and environmental health simultaneously are more likely to receive strong support from a wide range of stakeholders, thus have a better chance of being implemented.
Health and Active Lifestyles
Active lifestyles involve two distinct types of behaviors: physical activity and sedentary behavior (sitting). Ample evidence demonstrates signifi cant health benefi ts of physical activity. Regular participation in moderate-intensity physical activity reduces the risks of cardiovascular disease, type 2 diabetes, breast and colon cancers, several other chronic illnesses, and mental illness. 2, 4 Despite the known benefi ts of physical activity and public health efforts to promote activity, the proportion of people who meet the current guideline of physical activity is low; in Australia, 70% of those over 15 years of age do not reach the recommended level of physical activity. 5 Given the increasing prevalence of the 'diseases of inactivity', increasing physical activity has become a public health priority. 6 Our lifestyles are becoming increasingly dominated by sedentary behaviors, due in no small part to the advent of technologies that allow or force us to sit, including automobiles, television sets, computers, and the Internet. 7 Recent research has shown that leisure-time sedentary behavior, typically TV viewing time, is associated with metabolic biomarkers (elevated blood glucose levels, triglycerides, and waist circumference) that are signifi cantly related to the risk of diabetes and cardiovascular disease. 8 Driving for commuting is another common sedentary behavior that is shown to have a negative impact on health by increasing the likelihood of overweight and obesity. 9 It has to be noted here that physical activity and sedentary behavior are independently associated with health outcomes; that is, prolonged sitting time contributes to poor health, regardless of leisure-time physical activity levels. 10 It is important to stress that sedentary behavior is not necessarily the same as a lack of physical activity: an individual can be suffi ciently physically active (meeting public health guidelines on the recommended level of physical activity, 30 minutes/day of moderate-intensity physical activity for 5 days/ week), yet still spend a considerable amount of time in sitting (at work, for transport, and during leisure time). Conversely, those who do not participate in physical activity could nevertheless engage in high volumes of light-intensity activities, thus spending less time in sedentary behaviors. Thus, increasing physical activity and reducing sedentary behavior are each distinct and important strategies for achieving active lifestyles and associated health benefi ts.
Active Lifestyles and the Environment
Neighborhood environments play an important role in active lifestyles. Physical activity does not have to be structured, planned exercise: it can be incidental activity such as brisk walking for transport or for recreation. 4 Although structured vigorous 'exercising' does have additional health benefi ts, moderate-intensity activity happening daily in a neighborhood environment is considered to be important because such activity can be easily embedded into one's everyday life patterns, and thus more likely to be maintained in the longer term. There is another reason for addressing environmental attributes to promote active lifestyles. Research has shown that individual-level interventions to increase physical activity, which employ educational, behavioral, and cognitive strategies, tend to be effective in a short term, but are less successful in bringing about longer-term maintenance of activity patterns. 11 This has led researchers to pay attention to contextual factors that should support active lifestyles.
A growing body of literature has examined environmental correlates of physical activity. It can be argued from research so far that important environmental characteristics that facilitate physical activity are the availability of various destinations nearby (both utilitarian and recreational) and the quality of routes to such destinations. For example, the number of commercial destinations in a neighborhood has been found to be associated with walking for transport. 12 A greater mixture of land uses (residential, commercial, recreational) and a good facility for walkers and cyclists were shown to contribute to residents' physical activity for transport and for recreation. 13 Neighborhood aesthetics was also found to be relevant to physical activity levels. 14 In contrast to the plethora of research on the environmental correlates of physical activity, little research has examined environmental attributes associated with sedentary behavior. However, in the case of driving for commuting or for shopping, it would seem logical that a lack of destinations within a walking distance and lack of access to public transport would be major factors contributing to the choice of using an automobile, as opposed to active modes of transport such as walking or bicycling.
Thus, environments conducive to active lifestyles ideally have the following characteristics:
• high residential density and mixed land use, which make various destinations such as shops and services close enough for walking or bicycling • accessible public transportation systems that help reduce private vehicle use, and encourage activity for transport • availability of recreational spaces, such as parks, community gardens, play grounds, and river banks, which entice recreational physical activity • good walking and cycling infrastructure with attractive surroundings Recreational green spaces in neighborhoods (such as parks) merit consideration. In addition to providing opportunities for physical activity, such spaces enable people to have contact with nature. Research has shown that contact with green, natural elements has "restorative" or "therapeutic" effects. For instance, it has been found that the amount of time people spend in green areas is associated with a reduced risk of stress-related illnesses. 15 Walking in a natural setting, compared to walking in a built-up urban setting, is also found to have a positive effect on mental health. 16 Thus, contact with nature, particularly in combination with being physically active, is another environmentrelated factor that can be a signifi cant contributor to better health. 
Sustainable Environments for Active Lifestyles?
It is remarkable that these environmental qualities relevant to active lifestyles (and contact with nature) are almost identical to characteristics considered essential to achieve environmental sustainability. Compact urban form (achieved by high residential density and mixed land use) and public transport would reduce energy consumption and greenhouse gas emission mainly by minimizing the trips made by private vehicles. 17, 18 In addition, greater compactness of residential developments would help preserve surrounding areas, which provide people with fundamental ecosystem services such as water and food. 19 Neighborhood green spaces also have a number of environmental benefi ts: lowering ground temperature in the summer (mitigating heat islands), fi ltering airborne contaminants, and decreasing stormwater run-off. 20 Good pedestrian infrastructure and green environments would also contribute to lower vehicle use by making active travel choices easier and attractive.
It is thus highly likely that environments designed to improve sustainability will also help make residents' lifestyles more physically active. This is largely due to a common element in both goals (active lifestyles and sustainability); reduction of the dependency on private vehicles. Less automobile use leads to more physical activity for transport, less time for sitting while driving, less energy use, and less air pollution. Better air quality is another mechanism through which such environments enhance people's health. 18, 21 Green spaces in neighborhoods, which contribute to environmental health, are also conducive to activity and contact with nature. Thus, it can be argued that environmental changes to improve sustainability may bring health benefi ts to residents in many different ways.
Example: Shared Space
One example that may be employed to achieve the objectives discussed in this article is the idea of "shared space" (by pedestrians and motor vehicles). A traditional approach of traffi c management is to divide streets into space for motor vehicles (road) and that for pedestrians (sidewalk). The principle of shared space is to integrate these spaces into one, where no space is clearly marked for vehicles. 22 In such spaces, vehicles need to exercise extra caution to move across, and the priority is given to pedestrians. The street network of Bendigo city centre (Victoria, Australia) has been recently renovated using this principle. 23 This substantial environmental change was planned partly to make the city centre more attractive and safe, which is expected to contribute to city's economy. However, its immediate goal was to facilitate walking and deter vehicle use. Shared space applied to residential areas, which is called Home Zones, also aims to give pedestrians priority over vehicles. 24 The idea of shared space is thus one example that could enhance both human health and sustainability. However, due to lack of formal evaluation, it is unknown to what extent this design principle can increase walking or decrease time spent sitting in vehicle.
Conclusion
Research is needed to examine whether environments designed to enhance sustainability, such as shared space, compact city and smart growth, actually contribute to more physically-active and less sedentary lifestyles among residents. In spite that many environmental changes aiming for better sustainability are taking place, no research has investigated whether they are effective in changing people's behavior patterns. At this stage, health benefi ts of sustainable environments are not yet confi rmed. We need empirical research to corroborate to what extent, and through what mechanisms, sustainable environments contribute to people's health.
However, conducting such research poses some signifi cant challenges. Researchers have to know types of development and its location well before actual construction begins, so that they can arrange "baseline" data collection. To overcome this difficulty, it is important to establish a closer partnership between health researchers and those who are involved in planning, transport, development, and recreation in the public and private sectors. A single important step would be to incorporate physical activity assessments in environmental projects, where behavior change is expected to occur. Public health offi cials may play a key role in facilitating the introduction of such assessments by advocating that environmental changes could be a great opportunity for the promotion of population health. The fi ndings of studies carried out in collaboration with the public or private sector would provide empirical support for developing policy and practice that aim to enhance human and environmental health simultaneously.
